We consider isotropic XY model in the transverse magnetic eld in one dimension. One can alternatively call this model Heisenberg XXO antiferromagnet. We solve the problem of evaluation of asymptotics of temperature correlations and explain the physical meaning of our result. To do this we represent quantum correlation function as a tau function of a completely integrable di erential equation. This is the well-known Ablowitz-Ladik lattice nonlinear di erential equation.
XY model was introduced and studied by E. Lieb 
Here are Pauli matrices, h is transverse magnetic eld, n enumerate the cites of the lattice. At zero temperature the problem of evaluation of asymptotics of correlation functions was solved in 2,3]. Here we consider temperature correlation function g(n; t) = T rfe ? H T + n 2 (t 2 ) ? n 1 (t 1 )g T re ? H T ; n = n 2 ? n 1 ; t = t 2 ? t 1 (2) for the in nite lattice.
We consider nite temperature 0 < T < 1 and moderate magnetic eld 0 h < 2.
We evaluated asymptotics in cases where both space and time separation go to in nity n ! 1,
In accordance with our calculations, correlation function g(n; t) decays exponentially in any direction, but the rate of decay depends on the direction. In the space like direction 0 ' < 4 asymptotics is g(n; t) ! C exp ( 
where n 4t = sin p 0 . Formula (5) is valid in the whole time like cone, with exception of one direction h = 2 cos p 0 . Higher asymptotic corrections will modify formulae by factor (1 + c(t; x)), (c decays exponentially in the space-like region and as t ?1=2 in the time-like region). Also, it should be mentioned that the constant factor C in (4) does not depend on the direction ', but it does depend on ' in (5).
We want to emphasize that for pure time direction ' = =2 leading factor in asymptotics (exponent in (5)) was rst obtained in 10].
To derive these formulae we went through few steps. The rst step: The explicit expression for eigenfunctions of the Hamiltonian (1) 
Here and are complex variables, which go along the circle j j = j j = 1 in a positive direction. 
Here E is de ned as an integral E(n; t; ) = 1 v:p:
It is convenient to de ne functions f ( ) as solutions of the following integral equations:
B kj (n; t) = 1
They depend on space and time variables n; t. These we shall use to de ne new potentials b kj :
b ?? (n; t) = B ?? (n; t) b ++ (n; t) = B ++ (n; t) ? 2iG(n; t)B +? (n; t) ? G(n; t):
Here we used function
Now all the notation are ready to write determinant formula for the correlation function g(n; t) (see (4)):
g(n; t) = e ?2iht b ++ (n; t) expf (n; t)g:
Here e is a determinant of integral operator expf (n; t)g = det(1 +V ): b ++ (n; t) = (1 + 4b ?? (n; t)b ++ (n; t))(b ++ (n + 1; t) + b ++ (n ? 1; t)): (19) Derivation of these equations is similar to 4, 5, 7] . Equations (19) are completely integrable di erential equations. They were rst discovered by Ablowitz and Ladik 9] as an integrable discretization of the Nonlinear equation. Logarithmic derivatives of (x; t) (see (18)) can be expressed in terms of solutions of the system (19). 
This shows that quantum correlation function g (2) can be expressed in terms of solution of the system (19). The meaning of all these formulae is that correlation function of XY model is the function of Ablowitz-Ladik's di erential-di erence equation. This is similar to quantum Nonlinear Shrodinger equation. In the papers 5,6,7] relation of function and quantum correlation functions is explained in more detail.
Third step: In order to evaluate asymptotics one should solve Ablowitz-Ladik's di erential equation. Initial data can be extracted from integral representations (8) We emphasize the dependence on the magnetic eld h. The de nition of f(h) is standard: 
Here k is canonical Fermi eld. We can say now that numerator in (2) di ers from denominator by replacement of magnetic eld h ! h ? i T=2 on the space interval n 1 + 1; n 2 ? 1]. This leads us to the following asymptotical expression for correlator g(n; 0) 
